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(54) INK COMPOSITION AND NEW METHOD FOR RECORDING 

(57)Abstract: 

PURPOSE: To obtain an ink composition containing charged particles comprising a dispersant and a coloring agent as a 
main component, controlled in the electric resistance of the obtained composition or in the specific charge amount of the 
charged particles to specific values, respectively, and excellent in image concentration, contrast, resolution and fixation to 
substrates, and useful for electronic photography, etc. 

CONSTITUTION: This ink composition contains charged particles containing a dispersant such as a silicone oil, a fatty acid 
ester, a fluoro oil or an aliphatic hydrocarbon alcohol and a coloring agent (especially having a resin or oil layer on its 
surface) (e.g. a polymer toner comprising a system containing the coloring agent, a polymerizable monomer and a 
non-aqueous solvent as main components and having an average particle diameter of 0.01-10μm and a melt viscosity of 
0.1-!0000pa.sec) as a main component, and satisfies that the specific charged amount of the charged particles (Q/M) is 
10-1000μc/g or that the electric resistance of the obtained composition is 1010Ω.cm or larger. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink constituent which makes a principal component the charged particle which contains a dispersion medium 
and a coloring agent at least, and is characterized by satisfying at least one of the following conditions A and B. 
A: The amount (Q/M) of specific charges of a charged particle is 10-l,000microc/g. 
B: The electric resistance of an ink constituent is more than 1010-ohmcm. 

[Claim 2] The ink constituent according to claim 1 whose melt viscosity the mean particle diameter of the aforementioned 
charged particle is 0.1 - 10,000 pa-sec in 0.01-10 micrometers. 

[Claim 3] The ink constituent according to claim 1 the aforementioned dispersion medium is [ constituent ] in any of a 
silicone oil, fatty acid ester, fluorine oil, or aliphatic hydrocarbon alcohol. 

[Claim 4] The ink constituent according to claim 1 which consists of a coloring agent which has the layer of a resin or oil on a 
front face. 

[Claim 5] The ink constituent containing a copolymer with a silicon content polymer, a polyolefine, or an olefin, rosin, or its 
modified resin according to claim 1 . 

[Claim 6] The aforementioned charged particle is an ink constituent according to claim 1 which is the configuration which a 
globular shape, the shape of a fiber, and the indeterminate form mixed. 

[Claim 7] The ink constituent according to claim 1 characterized by being the polymerization toner obtained from the system 
to which the aforementioned charged particle makes a principal component a coloring agent, a polymerization nature 
monomer, and a non-aqueous solvent. 

[Claim 8] or [ dissolving in a coloring agent and a non-aqueous solvent 40 degrees C or more ] « or the object for ink jets 
according to claim 1 which mixes and **** a monomer and a polymerization initiator in the system which contains the 
polymeric material to soften at least, and is characterized by the bird clapper and the ink constituent for electrophotography 
[Claim 9] How to manufacture the ink constituent according to claim 1 characterized by using the coloring agent which heat 
the distributed liquid with which these raw materials are distributed in the non-aqueous solvent as a raw material, including at 
least a pigment and/or a color, the reactant silicon compound that has active hydrogen, and an isocyanate compound, it is 
made to react, and is obtained. 

[Claim 10] The record method characterized by making the ink in which the electric charge of either of the claims 1-8 was 
carried out by ****** of ink being a pen plotter nozzle method fly to the electrified base. 

[Claim 1 1] The record method which ****** 0 f ink has the shape of the shape of a nail, the shape of a nozzle, and a line head, 
and is characterized by making this ink breathe out with the charged particle of one ink of the claims 1-8, like-pole nature, or ' 
opposite polar applied voltage. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the record method characterized by making the ink by which the electric 
charge was carried out fly to the electrified base about the ink constituent used for electrophotography, electrostatic printing, 
electrostatic recording or printing ink, the ink for ink jets, a paint, etc., its manufacture method, and its use process, and its ink 
constituent. 
[0002] 

[Description of the Prior Art] Generally an ink-jet recording method breathes out a liquid or dry ink from a nozzle, a slit, or a 
porosity film, and records by making this adhere to paper, cloth, a film, etc. the printer of an ink-jet recording method has the 
small sound at the time of use, and is small, and cheap - etc. -- it is used here and there from the advantage Moreover, further 
examination of a printer is performed energetically and the printer by which the so-called good qualities of printed character, 
such as a report form and a copy paper, are usually obtained in the paper has also come to be especially marketed as a black 
monochrome printer. 

[0003] As an example of a wet toner jet recording method, impress the voltage of the polarity of a toner particle, and like-pole 
nature at the nose of cam of ** line head, and the floe of a toner particle is built, the printing method (JP,6-137791,A --) 
which has a means to separate the development gap of the printing method (PCT/AU 92-00665) and ** developing roller 
which make this floe breathe out, and the electrophotography photo conductor meantime, and for contiguity disposition to be 
carried out and to make the wet toner on the front face of a developing roller fly to the latent-image potential of a photo 
conductor The Japanese-Patent-Application-No. No. 301900 [ five to ] specification etc. is proposed, the static which attracts 
a developer on the U.S. patent No. 3.060.429 specifications at an electrostatic target - the **** ink-jet printing method is 
indicated Suitably this method, impressing the high voltage between the stages, these nozzles, and flat electrodes which it has 
[ flat electrodes ] two pairs of electrode pairs for adjusting the opening-and-closing electrode and ink drop trajectory for 
intercepting or controlling the jet style of an ink drop, and generate an electric charge development drop The stage which 
supplies an ink drop in in the paper it was prepared before this flat electrode just before the stage of making a flat electrode 
turning and accelerating this developer drop from the nozzle containing the developer, and an ink drop reached a flat 
electrode is included. 

[0004] Moreover, it is related with the ink used for an ink jet printer, (1) The high resolution which spreads in the paper and 
does not have a fogging, and a picture uniform at high concentration are acquired, (2) The blinding by ink dryness does not 
occur at the nozzle nose of cam, but it is required always good [ regurgitation responsibility and regurgitation stability ], that 
the drying property of ink is good in (3) in the paper, that the solidity of (4) pictures is good, that (5) mothball stability should 
be good, etc. 

[0005] That these demands should be satisfied, examination of many about the ink for ink-jet record is made conventionally, 
examination of various additives or examination of many water-soluble organic solvents is performed, and the thing 
(JP,62-1 1781, B) for which a surfactant is used and the thing (JP, 1-25789, A) for which the block copolymer of an 
ethyleneoxide and a propylene oxide is used are proposed from the former. In addition, in the wet toner used by the ink-jet 
recording method, carbon black, the organic pigment, etc. are mainly used for the isoparaffln and the coloring agent at the 
dispersion medium. 

[0006] Moreover, the dry-type-electrophotography developer which the electrophotography developer generally kneaded and 
ground the coloring agent, a resin, a polar control agent, etc. from before, and was made into the 5-10-micrometer 
fine-particles particle was built. Moreover, what carried out distributed mixture of a non-drainage system resin dispersant and 
the coloring agent, and was generally made into 0.5-2 micrometers of particle diameters is used for the electrophotography 
liquid-development agent using the non-aqueous solvent. And in these comparison, a picture with the clearer use of the latter 
liquid-development agent is acquired. 

[0007] By the way, although a non-drainage system resin dispersant is used for adjustment of a liquid-development agent, 
since this non-drainage system resin dispersant (henceforth nicotinamide adenine dinucleotide) distributes coloring agents, 
such as a pigment, stably in a solvent, it is used by it, and, generally an amphipatic property resin is used. This amphipatic 
property resin is led from the vinyl polymerization object, and especially the graft polymer is mainly used. However, in order 
that the polymer and the insoluble polymer by which fusibility is not graft-ized by the non-drainage system solvent which 
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carries out a byproduction comparatively so much at the time of manufacture of a graft polymer might worsen dispersibility 
over a coloring agent, the problem that sedimentation took place was during prolonged preservation. 

[0008] Various proposals are made until now about the non-drainage system resin dispersant used for the liquid-development 
agent for electrostatic latent-image development, the paint, etc., and its manufacture method. For example, the resin which 
made natural resin denaturation thermosetting resin react to the liquid-development agent for electrophotography indicated by 
JP,62-3859,B in a long-chain alky! group content monomer as a resin which forms a toner particle is proposed. 
[0009] However, these non-drainage system resin dispersants cannot say it as NAD which still has sufficient distributed 
stability, although there is an effect in an improvement of the distributed stability of a coloring agent. JP,56-10619,B has 
description of the polymer of a liquid toner. This thing is the liquid toner which compounded the 0.4-0.8-micrometer white 
latex in the non-aqueous solvent, and subsequently dyed the white latex with the color like a Victoria blue. In this case, since 
a difficult thing and a color system build a black toner, there are picture concentration's being low and faults, such as 
photofading. 
[0010] 

[Problem(s) to be Solved by the Invention] In short, in the ink for ink-jet record by which the conventional proposal is made, 
what satisfies all the demands of the five aforementioned points is not yet obtained. On the other hand, although some printers 
of the ink-jet recording method by which a full color picture is acquired are also marketed, when these are usually printed in 
the paper, a drying property is bad, the ink of a color tone which the high-speed output of a printer is not only barred, but is 
different is confused, it is mixed, and faithful picture reappearance is not obtained. Therefore, it is required to usually use the 
paper only for special which performed surface treatment, therefore the cost of the print per sheet becomes high, and the 
spread as a general-purpose printer becomes difficult. Moreover, voltage high to making from a discharge head or a 
developing-roller front face to a wet toner ****(ing) or flying was required for ink in the wet toner jet method which used the 
organic solvent. Furthermore, although printed, the fixing nature to paper was bad and picture concentration also had it. [ low 
] Moreover, it was hard to obtain high resolution. 

[001 1] The purpose of this invention improves the aforementioned fault in the conventional technology, flies with low applied 
voltage, is excellent in the fixing nature to bases, such as paper, plastics, and a metal, and is to offer the ink constituent for 
ink-jet record printable by high picture concentration, high contrast, and high resolution moreover. Other purposes of this 
invention are to offer the new ink-jet record method using the aforementioned ink constituent. 

[0012] Furthermore, the purpose of this invention is excellent in the fixing nature of a copy, and is for indirect fixing of 
low-temperature fixing, warm air, etc. to also offer a possible electrophotography developer and the copying method using 
this developer. The purpose of further others of this invention is to offer the electrophotography developer for a color copy 
with which the high copy of the color-reproduction nature in OHP is obtained, and the copying method using this developer. 
The purpose of further others of this invention is to offer the electrophotography developer which to be inconvenient that 
fading and picture concentration are low. 
[0013] 

[Means for Solving the Problem] As a result of this invention person's having advanced examination from various angles 
about the ink-jet record method of having been suitable for the ink for ink-jet record, and its ink, it confirmed that the specific 
resistance and the amount of charges of ink which make a principal component the charged particle which contains distributed 
liquid and a coloring agent at least have the flight property and the relation to an ink-jet recording method or a wet toner jet 
recording method, namely, small printing of the diameter of a dot was obtained, so that the specific resistance of the amount 
of specific charges or ink is large. Moreover, it also confirmed excelling in the fixing nature to paper. 
[0014] the amount of specific charges of the ink (charged particle) of this invention -- 10-1 000m icroc/g -- it is 
1 00-800microc/g preferably The diameter of a flight dot of ink becomes [ the amount of specific charges of ink ] large below 
by lOmicroc/g, the diameter of a printing dot is large and it becomes difficult to raise resolution. Furthermore, fixing nature 
falls. Moreover, picture concentration falls in the ink of the amount of specific charges more than lOOOmicroc/g. The ink with 
the ****** of ink high [ the amount of specific charges ] of**** applied voltage is lower, and the ink with the low amount of 
specific charges shows the inclination for **** applied voltage to become high. 

[0015] As for the amount of specific charges of the conventional liquid-development agent for electrophotography, specific 
resistance is almost the case as follows [ lOlOohmcm ] below lOmicroc/g. In the case of an electrophotography method, it is 
difficult to obtain picture quality with the amount of specific charges good in the thing of 10-1000microc/g for neutralizing 
the potential of an electrostatic latent image by the charge of a toner. For example, the examples 1, 2, and 3 of the ink for 
ink-jet record indicated by the example of a PCT/AU-42 No. -00665 (WO 93/No. 1 1 86) specification were the amounts 
(Q/M) of specific charges about 0.1 -0.5 m icroc/g, and the **** voltage of this ink was as high as 500-5000v. 
[0016] Moreover, an organic pigment or a pigment like carbon black is only distributed to an isoparaffin system solvent, and 
flight of uniform ink and the fixing nature of ink which flew are [ that the pigment in ink tends to sediment ] inferior. 
Moreover, the diameter of a flight nature dot of ink was large, and it was that to which resolution and sharp nature fall. 
[0017] Moreover, in the case of the electrophotography method, it is difficult for the specific resistance for making a toner 
particle migrate to an electrostatic latent image, and making it develop it to obtain picture quality good in the thing more than 
1010-ohmcm. Especially sharpness and resolution decline. 

[0018] In addition, since the color etc. is dissolving the conventional ink for ink-jet record in the dispersion medium, the 
amount (Q/M) of specific charges of a coloring agent particle is not obtained. The low thing of Q/M was [ the distributed type 



2 of 10 



3/3/03 7:59 AM 



http://www4. ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



thing ] common, and specific resistance was 108 or less. 

[0019] The case of wet color picture formation, i.e., the multi-colored picture image formation by different color mixture of 
the colorants of a color, conventionally In order to avoid the evil in which the colorant of a color with a lower layer will be 
concealed with the colorant of other upper colors, the upper color becomes superior, and faithful color reappearance cannot 
be performed, Moreover, in order to abolish the clue evil produced according to the specific gravity difference of a dispersion 
medium and a dispersoid, By using thickly so much the ink which a colorant uses what avoided the pigment particle-like thing 
desirably and was dissolved like a color, and contains a color by low concentration in a medium Since that it inclines if 
possible and is going to attain different color mixture between colorants that there is nothing was the direction at which it 
generally aims, this invention can be called thing of a rather different direction from the direction at which the conventional 
technology aims as a result. 

[0020] In order to adjust such an ink constituent by this invention, it must check very carefully about each ink raw material, 
and a required measure must be taken against the raw material which is not desirable. Namely, the thing for which it not only 
removes an impurity which selects dispersion-medium liquid and a colorant carefully, refines a colorant when still more 
nearly required, and becomes the rise factor of specific resistance, but it checks still more carefully the resinous principle used 
as a dispersoid, It is required to repeat careful refining for the impurity removal which becomes a specific resistance rise 
factor in it in being required, and this point It is one of the main main point points for carrying out this invention to 
satisfactory **, and the ink constituent of this invention is the point that all one reason for being unique can be said, as 
compared with the conventional constituent for ink jets. 

[0021] Of course, it depends for the specific resistance fall in an ink constituent, i.e., the rise of conductivity, on the kind, 
density, and mobility of an electric conduction carrier. It is required for this liquefied kind of ink not to make the ion as a 
charge carrier contain as much as possible. Therefore, the sake, Although a liquid dispersion medium and a colorant are 
selected carefully, or the point with required performing refining for ion removal does not have argument if required If the 
carrier density and the mobility rise by the mobility increase accompanying chain segment rotationality increase in change of 
the bunt conduction structure under high-voltage impression and the liquid dispersion medium of a resinous principle are 
taken into consideration about the electron or hole as another carrier You have to care about that stricter component selection 
is required. Careful refining is the result of being based on such a point [ about resin material ]. **(ing), this careful refining 
removes not only ion removal but the low-molecular impurity which is not desirable. 

[0022] Furthermore, when 120-degree C melt viscosity used the thing of 0.1 - 10,000 pa-s (Pascal second) by dryness as ink, 
**** of ink became uniform and the size of the diameter of a printing dot checked the bird clapper uniformly, this invention is 
made based on such knowledge, this invention is explained still in detail below. 

[0023] The melt viscosity of the ink (charged particle) of this invention is the thing of 10 - 5,000 pa-s (Pascal second) 
preferably 0. 1 to 10,000 pa-s (Pascal second). Moreover, as for the specific resistance of ink, it is preferably desirable that it 
is more than 1011 -ohmcm more than 1 0 1 0-ohmcm. 

[0024] The diameter of a flight dot of ink becomes [ the melt viscosity of ink ] large at 120 degrees C below at 10 pa-s 
(Pascal second), the diameter of a printing dot is large and it becomes difficult to raise resolution. Furthermore, fixing nature 
falls. Moreover, in the ink more than 10,000 pa-s (Pascal second), variation is produced in the diameter of a dot of ink. 
Although the solid content of**** ink will become low if the ****** of ink has the high solid content of **** ink when the 
high ink of specific resistance is used, and specific resistance uses low ink, if the specific resistance of ink exceeds 
1010-ohmcm, it will become the concentration of a record picture, resolution, and the rate of a solid content of the grade 
which improves contrast appropriately and attains high concentration and high resolution. 
[0025] In this invention, the particle diameter of a charged particle is 0.03-5.0 micrometers preferably in 0.01-10 
micrometers. In 10 micrometers or more, fixing nature becomes poor, and a particle diameter also generates problems, such 
as sedimentation. In 0.01 micrometers or less, the discharging performances of a particle run short, there is a problem of 
having to raise applied voltage a little, and the bleeding phenomenon of ink occurs further. 

[0026] Water, alcohols, aliphatic hydrocarbon, fatty acid ester, a fluorine system solvent, a silicone oil, etc. are used for the 
dispersion medium in this invention. As water, distilled water, ion exchange water, tap water, etc. are raised, as alcohols Ethyl 
alcohol, Isopropyl alcohol, a butanol, propanol, hexyl alcohol, Nonyl alcohol etc. is raised, as aliphatic hydrocarbon A 
hexane, As a heptane, an octane, an iso dodecane, and commercial elegance, Isopar G, Isopar H Isopar L, Isopar M, Isopar V 
(above exon company make) Shellsol -71 (shell petrochemical company make) etc. is raised, as fatty acid ester An isopropyl 
millimeter state, An isobutyl millimeter state, a hexyl millimeter state, isopropyl oleate, Higher-fatty-acid ester, such as 
isobutyl octoate, etc. is mentioned, and FURORINATO FC-40 of Sumitomo 3M, FURORINATO FC-43, FURORINATO 
-70, FURORINATO -77, etc. are mentioned as a fluorine system solvent. As a silicone oil, a reactant silicone oil, a 
non-reactivity silicone oil, etc. are mentioned as a dialkyl silicone oil, an annular poly dialkyl silicone oil, a methylphenyl 
silicone oil, a methyl hydrogen silicone oil, and a denaturation silicone oil. 

[0027] As a dialkyl silicone oil, the dimethylpolysiloxane by the Shin-etsu chemistry company, a dilauryl polysiloxane, etc. 
are mentioned, and tradename KF96L-I, KF96L-5, KF995 and KF994, KF96L-20, etc. specifically have a methylphenyl 
silicone oil like KF56 and KF58 etc. 100 or less cps of viscosity of these dispersion media are 10 or less cps preferably. 
[0028] As a coloring agent which can be used for this invention, the pudding tex V, the pudding tex U The pudding tex G, the 
special black 15, the special black 4, special black 4-B (above product made from TEGUSA), Mitsubishi #44, Mitsubishi 
#30, Mitsubishi MR-1 1, Mitsubishi MA-100 (above Mitsubishi Kasei Corp. make), Rahaeng 1035, Rahaeng 1252, news 
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PEKUTO 1 1 (above Colombia carbon company make), legal 400 and legal one -- inorganic pigments, such as 660 the black 
pearl 900, the black pearl 1 1 00, the black pearl 1 300, and the mho gal L (above Cabot Corp. make), and a copper 
phthalocyamne blue A Phthalocyanine Green, sky blue, a rhodamine lake, a Malachite-Green lake, A Violet Lake a 
peacock-blue lake, the naphthol green B The naphthol green Y, the naphthol yellow S, naphthol red, RISORU first yellow 2G 
and Permanent-Red 4R, a Brilliant Fast Scarlet, Hansa yellow, a benzidine yellow, a Lithol Red, Lake Red C Organic 
pigments, such as Lake-Red D, brilliant carmin 6B, and Permanent-Red F5R, pigment scarlet 3B indigo, thioindigo oil pink 
and Bordeaux 10B, are mentioned. A coloring agent is refined, in order to raise the specific resistance of ink as described 
previously. 

[0029] The above coloring agent can be kneaded and ground with oil, a resin, a varnish, etc. 2 rolls, a flasher, etc. and a 
pigment can be processed. This flash plate coloring agent by which surface treatment was carried out by the resin etc raises 
the specific resistance of Q/M and ink, and gathers the regurgitation nature of ink, and the regurgitation solid-content content 
of ink. As a resin with which a resin treatment is presented, rosin modified resin, a silicon content resin, acrylic resin, a 
polyoleflne, or its copolymer is suitable. 

[0030] It is desirable to use the following material as an additive further as a material of ink for improvement, such as control 
of dispersibility, polar control, fixing nature, and the amount (Q/M) of specific charges. As an additive here, a silicon content 
copolymer is effective, this thing - a ratio -- the inside of solution ~ the bottom of existence of a polymerization initiator - 
the following general formula (I) 
[0031] 
[Formula 1] 
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II II I 

O O CH 3 

R^-HXtt-CH)?**), niltl-SOOCfflS, 0OIBRS: 

The non-drainage system silicon content copolymer which came out, was made to carry out the polymerization of the 
polymerization nature silicon compound and the monomer which can be copolymerized expressed, and was obtained is raised. 

[0032] That to which copolymerization of the monomer which lauryl methacrylate, 2-ethylhexyI methacrylate, stearyl 
metaacrylate, laurylacrylate, etc. were raised to the non-aqueous solvent as a monomer which carries out an after [ a 
polymerization ] solvation as a monomer which is expressed with the aforementioned general formula (I), and in which a 
compound and copolymerization are possible, and had polar groups, such as a methacrylic acid, boletic acid, an itaconic acid, 
a maleic anhydride, glycidyl methacrylate, hydroxyethyl methacrylate, and dimethylaminoethyl methacrylate, was carried out' 
is also suitable. 

[0033] Furthermore, it can also use as a crosslinked polymer which copolymerized a cross-linking monomer, styrene, methyl 
methacrylate, n-butyl methacrylate, etc. 

[0034] If the example of a compound expressed with the general formula (I) here is given, it will be as in Table ] 
[0035] 
[Formula 11 
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[0036] 
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[0037] Although the configuration of the charged particle in this invention becomes what changed with manufacture 

conditions and others, the shape of a fiber and its spherical thing are preferably good. It is thought that the cohesive force 

between particles increases by having a fiber on the front face of an ink particle, and ****** and fixing nature of the reason 

improve. Moreover, in the case of a spherical thing, **** voltage can be lowered. 

[0038] It will be as follows if the example of manufacture of the resin used by this invention is given. 

[0039] Example -1 of manufacture of an additive resin (example which considered especially fixing nature) 

A polymerization solvent (Isopar H) 200g Vinyltoluene 50g Lauryl methacrylate 50g Dimethylaminoethyl methacrylate 0.5g 

Azobisisobutyronitril The polymerization of the constituent which consists of 5g was carried out at 80 degrees C for the 3 

TSU mouth flask for 6 hours. Conversion obtained the polymerization object with a viscosity of 30.4cps 93%. The 

polymerization object was repeated and refined with a methanol, Isopar H, and toluene. The ink constituent using the resin by 

this kind of example of manufacture is excellent in fixing nature. 

[0040] Example -2 of manufacture of a resin (example which considered the insulation and the regurgitation nature of ink 
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especially) 

A polymerization solvent (silicone-oil KF96L-1.5) 200g Humic-acid salt lOg FM-071 1 (reactant silicone) 30g Styrene lOg 

Maleic anhydride 3g Benzoyl peroxide The polymerization of the constituent which consists of 3g was carried out at 90 

degrees C for the 3 TSU mouth flask for 8 hours. Conversion obtained the polymerization object with a viscosity of 15cps 

92%. The polymerization object was repeated and refined by the methanol, toluene, and the silicone oil. The ink using the 

resin by this kind of example of manufacture is excellent in insulation and ink regurgitation nature. 

[0041] Example -3 of manufacture of a resin (example which considered especially the electrification property) 

A polymerization solvent (isopropyl myristate) 200g Vinyltoluene lOg Vinyl pyrrolidone lOg Allyl-compound methacrylate 

lOg Azobisisobutyromtril The constituent which consists of 3g was made to react at 85 degrees C for a 3 TSU mouth flask for 

10 hours. 

[0042] Next, isobutyl methacrylate 20g, lOg [ of acrylic acids ], and benzoyl peroxide lg was added to this resultant it 
distributed at 90 degrees C for 6 hours, and 89% of conversion and the resin dispersant of viscosity 18cp were built. This 
distributed liquid was refined by the methanol and the isopropyl myristate. In addition, the polymer pigment which mixed and 
carried out the polymerization of the coloring agent into the monomer or the dispersion medium can be built, and it can also 
consider as the ink constituent of this invention. In order to prevent the specific resistance fall under voltage and impression 
also in this case, a polymer pigment is carefully refined in alcohol etc. The ink using the resin by this kind using the vinyl 
pyrrolidone of example of manufacture considers the electrification property beforehand 
[0043] 

[Example] An example explains this invention to a detail further. 

[0044] Example 1 Carbon (Mitsubishi #44); [ What was refined with a methanol and toluene ] 10 weight sections A humic 
acid / polyvinyl pyrrolidone / methacrylic-acid copolymer (50 / 45/5-fold quantitative ratio) 20 weight sections Lauryl alcohol 
The ink constituent of 300 weight **** was distributed by attritor for 4 hours. Melt viscosity [ in / 1.6x101 lohmcrn and 120 
degrees C / in the specific resistance of this thing ] was 70 pa-s. When ink was made to breathe out from 10mm distance 
between each regurgitation section, an electrode, or a printing base (1) in the regurgitation experiment equipment (A method, 
B method, C method) of the below-mentioned ink jet, by A method, ink was breathed out with the applied voltage of 5 10 
volts in 460 volts and C method in 3 1 0 volts and B method. The ink by which the solid content of the ink in front of the 
regurgitation was breathed out by A method 9.1% was [ C method of B method ] 25.5% of high solid content 30.3% 26.5%. 
[0045] primary fixing nature -- 1 1 minutes and 28 seconds (time until the ink breathed out by the paper is established (sec)X 
and secondary fixing nature - 62% (it measures with a clock meter method), and picture (however, based on concentration ' 
after eraser 5 round-trip elimination ] / [initial printing concentration] xl00(%)) concentration -- 1.28 and a printing dot 
diameter - A method: - it was measured with about 76 micrometers, respectively 

[0046] For example of comparison 1 comparison, commercial ink (INK CARTRIDGE HG ICI of EPSON) was used and it 
tested like the example I . In at least 5000 volts, ink completely breathes out A method, B method, and C method, and there 
was nothing. The specific resistance of Q/M of this ink was below 108-ohmcm in 0. 

[0047] Ink-jet regurgitation experiment equipment used what was shown in drawing 1 (A method), the thing (B method) 
shown in drawing 2 , the thing (C method) shown in drawing 3 , and the thing (D method) shown in drawing 4 . That is, A 
method measured the applied voltage in which puts ink into a syringe (2), namely, (high voltage power supply) impresses 
voltage from an H.V.P (high voltage power source) direct current (DC) and (6), and ink carries out the regurgitation from 
10mm distance on an electrode or a printing base (1). The thing and C method with which B method applied ink at the nose of 
cam of a nail (3) apply ink to the side of a flat-surface copper-electrode board (4) uniformly similarly. D method set the 
printing base (1) on the display (5) (here, static electricity of the display of NEC980I is used), and measured the voltage by 
which ink is breathed out from the nose of cam of a syringe (2) or a nail (3). in addition, the ink of this invention -- the 
positive/negative of applied voltage -- there is the feature in which the regurgitation of either is possible 
[0048] (Measuring method of specific resistance (R)) the product made from brass 20ml of samples is taken in electrode 
40mmx50mm, 10mm of inter-electrode distance, and an electrodeposted cell with a capacity of 20ml, and it is impressed by 
this for 50 seconds with the applied voltage DC of 1000 volts (E) The current value (I) when impressing for 50 seconds is 
measured, and it asks from the following formula. 



(Measurement of****) It measures with the SACP-3 particle-size-distribution plan by Shimadzu Corp. 

(Melt viscosity) In 120 degrees C, it measures by the dynamic spectrometer of REOMETO Rix Corp. 

(Electron microscope photograph of a toner) It observes with a transmission electron microscope (made in [ H-500 ] Hitachi 

(Measuring method of the amount (Q/M) of specific charges) the product made from brass -- 20ml of samples is taken in 
electrode 40mmx50mm, 10mm of inter-electrode distance, and an electrodeposted cell with a capacity of 20ml, and it is 
impressed by this for 50 seconds with the applied voltage DC of 1000 volts Q/M carries out weighing capacity of the ink 
weight electrodeposited to the electrode board, measures the amount of addition charges, and calculates it from the following 
formula. 

The amount of Q/M= addition charges (muc) / electrodeposted object weight (g) 

[0049] Example 2 Pigment No.25 (the Morimura bar dish company make) 10 weight sections Lauryl methacrylate/glycidyl 
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methacrylate/ A vinylpyridine (80/15 / 5 mole ratio) copolymer 5 weight sections Humic-acid salt 5 weight sections Isopar H 
The ink constituent of 300 weight **** was distributed by attritor for 3 hours. The mean particle diameters were 
155microc/g and the specific resistance of about 0.1 micrometers and Q/M ] 1.5xl012-ohmcm, and the melt viscosity in 120 
degrees C was 16.5 p-s. In the regurgitation experiment equipment of A method, B method, and C method, when ink was 
made to breathe out from 10mm distance between each regurgitation section, an electrode, or a printing base (1), by A 
method, ink was breathed out with the applied voltage of 460 volts by 240 volts and C method in 260 volts and B method. 
The solid contents of the ink in front of the regurgitation were 25.4% of A methods, 29.1% of B methods, and 30.5% of C 
methods in the breathed-out ink 6.2%. In all, the solid content of ink went up. 

Primary fixing 48-second secondary fixing 71% picture concentration Diameter of a 1.40 printing dot A: About 50 
micrometers [0050] Although tested like the example 2 except having used example of comparison 2 marketing ink (IBM 
INK Cartridge), as for the regurgitation of ink, even the applied voltage of 5000 volts was not accepted for A method, B 
method, and C method. The amount (Q/M) of specific charges was 0, and specific resistance was below 108ohmm. Moreover, 
by A method, with 620 volts and B method, by 1200 volts and C method, although ink was able to carry out the regurgitation 
on the voltage of 1000 volts, rather than the example 2, the regurgitation of ink took the high voltage to the ink except the 
lauryl methacrylate / glycidyl methacrylate / vinylpyridine (80/15 / 15 mole ratios) copolymer of the aforementioned additive, 
and the humic acid. The amount (Q/M) of specific charges was 65microc/g. 

[0051] Example 3 flash-plate DOPIGUMENTO No. 5 (the Morimura bar dish company make) 10 weight sections silicone oil 
(KF96L-1.5) The paint shaker distributed the ink constituent of 300 weight **** for 6 hours. Melt viscosity [ in / 
1.6xl014ohmm and 120 degrees C / particle diameter / about 0.3 micrometers and the amount (Q/M) of specific charges, and 
/ in specific resistance ] was 160 p-s. / 320microc/g When ink was made to breathe out from 10mm distance between each 
regurgitation section, an electrode, or a printing base (1) in the regurgitation experiment equipment (A method, B method, C 
method) of an ink jet, by A method, ink was breathed out with the applied voltage of 105 volts in 245 volts and C method in 
210 volts and B method. Moreover, with the equipment using the display (5) of D method, 80mm distance to ink was breathed 
out from the nose of cam of 1 00mm and a nail (3) from the syringe (2). The ink in which the solid content of ink was breathed 
out from A method 3.2% was [ C of B ] 28.2% 32.6% 29.4%. 

Primary fixing nature 30-second secondary fixing nature 70% picture concentration Diameter of a 1 .40 printing dot 42 
micrometers [0052] Example 4 Flash plate DOPIGUMENTO No. I (the Morimura bar dish company make) (a methanol 
refines) 10 weight sections Resin of the example -2 of manufacture (it refines carefully with a methanol and toluene) 20 
weight sections Silicone oil (KF995) The ink constituent of 300 weight **** was distributed by attritor for 3 hours. Melt 
viscosity [ in / 660microc/g, specific resistance 3.8xl013ohmm, and 120 degrees C / particle diameter / in about 0.1 
micrometers and the amount (Q/M) of specific charges ] was 460 p-s. When the regurgitation experiment was conducted like 
the example 3, by A method, ink was breathed out with the applied voltage of 300 volts in 300 volts and C method in 280 
volts and B method. Moreover, when the display (5) of D method was used, from the syringe (2), ink was breathed out from 
95mm distance from the nose of cam of 130mm and a nail (3). 

[0053] In addition, by the examination using the testing device shown in drawing 5 , the regurgitation of the ink was able to 
be carried out in the applied voltage of 150 volts. Moreover, as compared with the applied voltage of 1000 volts at the time of 
making ink breathe out from 90mm distance, the regurgitation of this was able to be carried out more on low voltage using the 
ink composition which distributed the organic pigment in the in paraffin series liquid whose initial ****** is 159 degrees C 
using this equipment with a regurgitation section aperture of 25 micrometers. 

Primary fixing nature 40-second secondary fixing nature 75% picture concentration Diameter of a 1 .38 printing dot The 
beautiful character was able to be manually written in the paper on the display (5) of about 40micromD method 100mm from 
the syringe (2), making ink breathe out from the place which got used. 

[0054] Example 5 Polymerization toner (globular form with a particle size of 0.3micro) 20 weight sections Silicone oil 
(KF994) The ink constituent of 300 weight **** was distributed by attritor for 3 hours. About 0.3 micrometers, specific 
resistance 3.5x1 01 2ohmm, and 120-degree C melt viscosity of the particle diameter were 6,300 p-s. Ink was negative polarity. 
When the regurgitation test was performed like the example 3, by A method, ink was breathed out by 300 volts in 210 volts 
and C method in 200 volts and B method. Moreover, on the display (5) of D method, ink was breathed out from 135mm 
distance from 1 60mm and the nail (3) with the syringe (2). 

Primary fixing nature 1 8-second secondary fixing nature 76% picture concentration Diameter of a 1 .46 printing dot 30 
micrometers also of heat roller fixing were also possible again. When it was made to breathe out similarly with negative 
applied voltage, by A method, ink was breathed out by (-) 180 volt in (-) 120 volt and C method in (-) 210 volt and B method. 

[0055] Example 6 Carbon black (Mitsubishi Kasei Corp. make) #44 20 weight sections Ethylene / vinyl acetate copolymer 
(85/15-fold quantitative ratio) 10 weight sections Silicone oil (KF96L-1.0) At 50 degrees C, it distributed for 1 hour and the 
ink constituent of 300 weight **** was quenched. The particle diameter was [ 40microc/g and the specific resistance of about 
1.8 micrometers and the amount (Q/M) of specific charges ] 800 p-s in 4.4x1 014ohmm and 120 degrees C of melt viscosity. 
Moreover, the configuration of the particle by the electron microscope photograph was a fiber-like. When the regurgitation 
test was performed like the example 3, in A method, it was 360 volts by 260 volts and B method in 260 volts and C method. 
Primary fixing nature 5. 8-second secondary fixing nature 89% picture concentration Diameter of a 1 .5 1 printing dot Since the 
ink particle by which about 24-micrometer electric charge was carried out is a fiber-like, regurgitation applied voltage thinks 
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for making the strong floe of ink breathe out slowly. Therefore, that from which the above good results are obtained is 
presumed. When this ink was made to print by the printer of the Bubble Jet by the canon company, the good print of fixing 
nature was obtained by high concentration. 

[0056] In ink prescription of example 7 example 2, lauryl methacrylate / green JIRUMETA chestnut rate / vinyl viridin (80/15 
/ 15 mole ratios) copolymer was distributed in 20 weight sections, and the humic acid was distributed by 15 weight sections, 
in addition attritor for 3 hours. Melt viscosity [ in / 980microc/g and 120 degrees C / a mean particle diameter and / in Q/M ] 
was 2800 pa-sec. / 0.04 micrometers The regurgitation nature of ink was breathed out by 280 volts and B method with A 
method, and ink was breathed out with the applied voltage of 305 volts by 300 volts and C method. Primary fixing nature was 
a diameter of a dot with secondary fixing nature as small [ the diameter of 74% and a picture concentration 1 .36 printing dot 1 
as 48 micrometers for 62 seconds. 

[0057] In example 8 example 7, ink was created [ the copolymer ] for 1 weight section humic acid to the 0.1 weight section, 
in addition this appearance. It was melt viscosity 10.8 pa-sec [ in / 12microc/g and 120 degrees C / the mean particle diameter 
of ink, and / in Q/M ]. / 0.9 micrometers The regurgitation nature of ink was [ in A method ] 60% of secondary fixing nature, 
picture concentration 1.21, and 86 micrometers of printing dot nature for 600 volts, and primary fixing nature 69 seconds by' 
460 volts and B method in 495 volts and C method. 

[0058] In example 9 (example in case Q/M of a charged particle is large and is an ink constituent with the high electric 
resistance of an ink constituent) example 6, ink was similarly created using what refined carbon black by toluene and ethanol. 
Melt viscosity [ in / 1.5x1016 ohm-cm and 120 degrees C / mean particle diameter / in 2.5 micrometer specific resistance ] 
was 980 pa-sec, and Q/M was 580microc/g. In A method, it was 340 volts by 245 volts and B method in 250 volts and C 
method, moreover, primary fixing nature 5.6-second secondary fixing nature 89% picture concentration Diameter of a 1 .53 
printing dot About 22 micrometers came out. The ink of high picture concentration and high fixing nature was obtained with 
the small diameter of a dot. 

[0059] (Example in case Q/M of a charged particle is small and the electric resistance of an ink constituent is a low ink 
constituent) 

Manganese-naphthenate 0.02gr was added to ink prescription of example 10 example 1, and the ink constituent was obtained 
similarly. Melt viscosity [ in / 0.8 micrometerl20 degree C / specific resistance / of this thing / 1.5xl010ohmcm and Q/M, and 
/ in a mean particle diameter ] was 65 pa-sec. / 48microc/gr In A method, as for 500 volts and C method, ink was breathed out 
with the applied voltage of 620 volts by 460 volts and B method. As for B method, 23. 1% of solid content was obtained for 
the ink by which the solid content of the ink in front of the regurgitation was breathed out by 9. 1%A method 24. 1% 20.6%, as 
for C method. As for secondary fixing nature, 1.21 and 83 micrometers of printing dot **** were obtained for primary fixing 
nature 60% for 13 minutes and 5 seconds, as for picture concentration. These results are collectively shown in the next table 
2. 

[0060] 
[Table 2] 
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2: INK CARTRIGE HG IHI (x?yvfc) 
3: IBM INK CARTRIGE (IBMil) 

4 : DJfSOas, £H8 (2 ) * 61 6 0 mm, |J (4) »> 6 1 3 6 m m T'ttS 

[0061] It taught the example 11 Isopar HI 00 section, the copper-phthalocyanine-blue 15 section, the methacrylic denaturation 

t S heRSn?h mP0Un ? i Anjf SU ? emiStI7 C °": P u any make : X ' 22 - 5002) 30 Section ' the 2 and 4 - t0 'y |ene diisocyanate 5 section, 
the BPO(benzoyl PAOKI site); sect.on and the acrylic-acid 2 section, and the flask, and the cyano chromatism liquid (C) 

which is made to react at 90 degrees C for 12 hours, and contains a cyano color resin particle was manufactured, agitating 

[0062] the aforementioned cyanogen chromatism liquid C50g - Isopar H 1 1. - distributing - an electrophotography 
liquid-development agent - carrying out - this developer and the Ricoh make - the experiment copied to the same copying 
paper as the case of an example 1 using wet copying machine CT-5085 was conducted, and the quality copy picture of picture 
concentration 1.29 6.3 resolution/mm, and 7.0 steps of gradation nature was acquired Moreover, the rate of picture fixing is 
68/4, and it was admitted that the fixing nature and dispersibility of the liquid-development agent which dilutes the cyano 
chromatism liquid C used for this experiment, and is manufactured were good. 

[0063] Reactant silicon compound No.4 shown below instead of the methacrylic denaturation silicon compound used in the 
«T 1P u -J**? P , , W6re USCd ' and cyano chromatism "quid D was created completely like the example 1 1 except it 
When this distributed liquid was diluted completely like the case of an example 1 1, it considered as the liquid-development 
agent and the completely same evaluation experiment as the case of an example 1 1 was conducted using this developer the 
quality copy picture of picture concentration 1 .44, 7.2 resolution/mm, and 7.0 steps of gradation nature was acquired ' 
Moreover the cyano chromatism liquid D created in this example was a coloring agent which gives the copy picture of 
water-repellent oil repellency, and was the coloring agent which can be established with a heat roller. And the rate of picture 
fixing was very as high as 81%. F 
[0064] The cyano chromatism liquid D obtained by this example had many advantages also as ink for ink jets such as a slit 
jet method which uses a pin electrode, a piezo jet method, and Bubble Jet, and that of this ink for ink jets was [ both 
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regurgitation nature and picture quality ] good. 

[0065] 

[Formula 2] 
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CHa 
I 

— S i -OH 



CH 5 



[0066] Isopar H(exon chemistry company make)300g was taken in example 13 flask, and it heated at 90 degrees C. In this, 
kaya set yellow A-G50g and X-22-176B(Shin-etsu chemistry company make) lOOg of silicon oligomer were taken, and it 
mixed at 90 degrees C for 3 hours. Methyl methacrylate 50g, glycidyl methacrylate 3g, isophorone diisocyanate 30g, and 
BPO(benzoyl peroxide)0.5g were added to this mixed liquor, it distributed at 90 degrees C for 6 hours, and the 
electrophotography liquid-development agent was adjusted. Here, in order that silicon oligomer X-22-176B with a hydroxyl 
group may react with isophorone diisocyanate and may build a urethane bond, it is thought that the polymer toner particle 
which connoted the pigment can be created. 

[0067] When 100-degree C warm air fixing was performed for this developer by RIKOPI 400i by Ricoh Co., Ltd., it was 80% 
of rates of fixing, and OPH color-reproduction nature was also good. 

Rate =(ID/ID behind the 10th floor of clock meter) xof fixing 100%[0068] Ethylene-maleic-anhydride copolymersg [ 500 ], 2, 
and 2 and 4-trimethyl pro pantry isophorone diisocyanate 15g and six B200g of carmine were taken to the example 14 
kneader kneading machine, and it kneaded at 100 degrees C for 1 hour. Next, lauryl methacrylate 150g, glycidyl methacrylate 
30g, and BP02g were mixed, and the polymerization was carried out at 90 degrees C for 6 hours. Next, dodecyl amine O.lg 
was added and the esterification reaction was performed at 80 degrees C for 20 hours. Furthermore, Isopar HI 200g was added 
and the electrophotography liquid-development agent was adjusted. This developer was able to be established by 80-degree C 
warm air by RIKOPI 400i. The color-reproduction nature of OHP of the rate of fixing was also good 88%. 
[0069] It was almost good although the rate of fixing was inferior to a warm air fixing method in the color-reproduction 
nature of OHP a little 74% when copied by the 120-degree C rear-face fixing method by RIKOPI 400i. In addition, the 
electrophotography liquid-development agent obtained in this example 14 can be used as ink for ink-jet record as well as the 
developer obtained in the example 13. 
[0070] 

[Effect of the Invention] Although the effect which was excellent in many is done so according to this invention so that clearly 
from the above-mentioned result, the influence and flight mode which the charged particle of ink receives as this was already 
described are considered to be eye a peculiar hatchet in a certain meaning in this invention. Drawing 6 is for explaining the 
flight difference in the concept of the ink of such this invention, and the conventional ink for ink jets in model, 6a shows in 
model the flight mode of the ink of this invention in which the solid content of flight ink increased, and 6b shows the flight 
mode of the conventional ink for ink jets in model here. However, the flight model of the above-mentioned proposal is for 
helping an understanding of this invention, and thereby, we are not going for us not to be going to adhere to this model 
stubbornly, and to restrict this invention, either, the essence and the effect of this invention - the above -- the persons 
concerned should be enough understood to be the examples of many [ concrete ] by the result 
[0071] Moreover, according to the new manufacture method of the coloring agent used for an electrophotography 
liquid-development agent, the ink for ink jets, printing ink, a paint, etc. concerning this invention, the effect that the coloring 
agent which forms the picture in which picture concentration is high, the coloring agent which can offer the picture which was 
excellent also in resolution, contrast, and gradation nature is obtained, and the fixing nature after image formation has a 
water-repellent oil-repellency paint film highly according to this manufacture method is obtained does so. 
[0072] According to the diameter of a flight dot of moderate ink is obtained, and a good-quality picture is 

acquired. Moreover, without producing sedimentation of a charged particle, it does not see, but the good picture in a point 
without bleeding of a picture is acquired, the bleeding phenomenon of ink can adjust good ink, specific resistance goes up, its 
regurgitation nature of ink improves, and its control of the dispersibility of ink, polar control, fixing nature, and specific 
resistance improves. Furthermore, with the aforementioned ink-jet method using these ink, the cohesive force between ink 
particles can be changed and a picture improves further also at the point regurgitation nature and whose fixing nature 
improve. 



[Translation done.] 
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